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^= (54) Title: TRICYCLIC QUINAZOLINEDIONES 

§ (54) «wo)*»: % /y>s?*>a 

(57) Abstract: Compounds represented by the 
general formula (1), prodrugs thereof or pharma- 
ceutical^ acceptable salts thereof which have an 
effect of inhibiting poly(ADP-ribose)polymerase 
(PARP) and are useful as remedies for diseases 
caused by the accelerated PARP activity such 
as brain ischemic disorders in said formula (1), 
-X'-X 2 - represents C(=0)-N(R 7 > or -C(R 8 )=N- 
(w here in R 7 represents hydrogen, optionally 
substituted alkyl, etc.; and R 8 represents halogeno, 
etc.); R 1 , R 2 and R 3 independently represent each 
hydrogen, optionally substituted alkyl, etc.; and R 4 
represents optionally substituted alkylene. 
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(57) 



-f&X ( 1 ) 




-X'-X 2 -!^: -C (=0) — N (R 7 ) -ttzlt-C (R 8 ) = N-f 
R $ tt/NDy>JK?#fc, 

VLl*s #U (ADP-'J^) «K!M7~t? (PARP) IMFft/il*frrSft# 



WO 01/79206 PCT/JP01/03104 



m m 



5 &ffi#m 

*mwiz#y (adp-ujk-^) jkim?-- tf (parp, a9*:#y (adp 
^■ts^tKi, PARPjstto/tiiKjtaH-rs^jft, isi^i 

*>yvm* Tw/wv-i, w?-yyy$mm&z) . mm®, mwm. # 
jssypt, ^jfliffiiCi^A &>bm, *mm&z) > ajui* 

£43 . fi^bP7-r-, &j»©#fk ft«*©5frfk aids, «>fb 

25 #y (ad p— y zK— 7.) ^y^5-m^#^^i-€.^^i:UT(i, 

YU4V*J\) J yffl&to&ktH V*JVJ yffimfo ($J;ii;£Anti-cancer 
Drug Design(1991),7,107-117K!B$5) , h'7-^>X7 5Kii# (0S*.tf@l£& 



WO 01/79206 PCT/JPOl/03104 



m (wo) fg99/47494^&$gK:iaio , immtG® m?umw/&M (wo m 

KXtfmfbft. 51, J.Biol. Chem. (1992), 267(3), 1 569- 

isi5^m^(D^^t^t^m(Dt°v (ad p- <;**-*) \fm.mw 

.5 

^M^b^HJ'fb^tiiiiiS^I-Scfc^^) (adp-UtK-t.) 
15 [ 1 ) -&& ( 1 ) 




-X^X 2 -^ : -C (=0) — N (R 7 ) -£ftl$-C (R 8 ) =N-T* 
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£tzl£&: -OR*\ — NH 2 , -NHR 8 \ -NR 8 a R 8b & U < S R 8 a T'St 

5 mm* b < imum<DTJ\<>r-)VM, wmbb<immm<z>7jv*-jim. 

mm b < (Mio^^ny;^;^ mm* b < iilii©^^7;v^fji/7;v 

*;i<*, mmt b < itmrnmoT v -juiwrn, mm* b < immmv^mmm. 
urn* i> < immmmm^ d?i» % gg§t, u < i±iii©7^>M, ^oyyji 

^ ££{±5$: -OR^, -NR la R lb t,U<te-SR la T^!£;ft6S 

10 ^^-T (R la fcJ;t>*R lb (±, W^MAUT, 7j<^JI^ ^fe(ig»L<M 

R 4 &, tltl<lt»7M^I (i7Ml/>8©-CH 2 -Ili 
^:-0-, -S (O) -N (R 6a ) -, -C ( = N-OR 6b ) 

-C (=CR 6c R 6d ) £/cf±-C (=0) -t-i$tlSSiaot > l£fc{£ 

15 m-£tzim%^-cm%mz-bft&zttfx-%. &tzM7)v*]/ym<DW)is 
o ^-fftfr 2 -DCDmmm^fc 2 mmst u < & 3 m^s^-r 6 - 1 z> 0 n 

It. 0, l£tz&2(DMm*mis, R 64 liIltU<iii»7;WVS > ggi 
fcL<l»©7^-;H g^£ b < «g||©7^-;^ g|&&L<& 

&g^©-^ □ T)v^)vm. mm* b < immmvus? o t;wi/7;wvs, g& 
20 tb<immm(D7v-ji7J^jm. s.m&b<imm.m<D%mmm. g$^u< 

*mm?. w.m*b<immm<D7)i*)\'m, */diiiti<iiiW7'j-;v 

x^x*&^mk7)v*)vm*m.-t) *mt, 

25 fiU 1H, 5H-kTUH[3, 2, 1 - i j ] >- 1 , 3, 7 (2H, 

6H) -bV*>s 

9-*?jv-5, 6-^'7i-;v-ih-^dd [3, 2, i - i j ] #^yy y- 
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i, 3 (2H) eitr 

9-*h3r>-5, 6-^7x-;V- lH-tfOD [3, 2, 1 - i j ] ^tyj V 
-1, 3 (2H) -S^V&KK. 

[2] R*#, lit b < (iili© C 2 ~ 5 7/V^r U >S («7>Mf V >3S® 
-CH 2 -S(i^: -0-, -S (0) — N (R 6a ) 

-C ( = N-OR 6b ) -C ( = CR 6c R 6d ) ttzlt-C (=0) -T^tS 

tzmriv* v ym<om u £ ? v vf *i*> 2 oco&ajrpte 2 u < \t 3 * 

JBS"*-* n, R 6 \ R 6t \ R 6 <\ fc££>*R 6d & [1) fcPUfcjRlfcfc 

[ 3 ) R K&t, 1/ < lilii© C 2 ~ 5 T)V* V V* (#7?Wf V 
-CH 2 -S(«:-C (=N-0R 6b ) -C (=CR 6c R 6d ) - % Sfcfcfc 

-c (=0) --easftsafifcioT, m-^fciiSfcoTSiju 

£&L<l&3m$£&* : ftmir&Z.ttf-VZZ> (R 6 \ R 6< \ &J;£>*R 6d fi (1] £ 



WO 01/79206 



PCT/JP01/03104 



-R4a_ R 4b_ R 4c_ R 4d T ,^4T /<5 g^ T ; W Vj| 

mj^* u — CH 2 -so 5 r 4 £fiSSI8£-r s * 

^fcHtJfcJilf^fcfcJs* : -NR 4e C (=0) -fcU<» 
5 -C (=0) NR 4e --Cft£*i3S (R 4e ii7K^^ {S^T;V^r 

10 R 4c {iS^$tlTV^-Ct.J:v>7;V'¥^>S (H7;^W>SO-CH 2 

) -e&s, (i) ~ [4] ©v^n^^sa«0'fc^i|& s bu<(i-e©^DK7y^*fc 
25 fsa«^u 0 
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mm. *-*yvvm> rw^v-m* ^y^-yy^mmm, 

®>m. *wsa im w&mww^ m.'m^ mm. & *fci± 

do) en ~ (5) ®^nfrimm(Dft&w$b<iz^<D7'uY7yy£tz 
ttextt&Jk /^^>y>a 7^M7-* 4 jk 
m>$L *msjl ram ttttBB»y>v^ $mm&. mum. & 

[ID ?6**!&Hl:i-*Jfcffc % CD ~ (5] ©^r^twlB^o-fb^fe u 
Cl 23 ie**#SfcT**ffc» CD ~ C5] <D^-ftifrfc$m<D4b£®t> b 
JtiUfrto&& 'MESSS, ii>ffiriUMii3£»iF. »^ 5jsSUR. B9®& ttttBBWU 



WO 01/79206 PCT/JP01/03104 



2-7^;k 2-^;k/Pt:;k 1, l-^^Vx^K *y?M ^t/M 

15 ©$HJiC^iSt 6 &T©7;v*-;v«a>WP>*b£. 

^^PT^WPSiiUTfi, tt-JuVM i/?u^yi- 

;k ^P^^>;k d t*© 3 ~ 8 li^>^ p 7;^;H^flf bft 

20 ;k 3-^^d^>x— ;k l -e^P'Mf-te— ;k 2 -S/^p^ir— ;k 3-2/ 

7y-^^w<bns„ 



WO 01/79206 PCT/JP01/03104 



mmm?* i^2mtwmm?* imtb<imnm^ ii^5~6iw® 
ti^^ 1 it u< ait n?^ 1 i^o 5if ^©s, mmm^i-im 
6ji3Si:5*fcti6jisi*qi^ufer3»s©a693Wtfe>n. s*»tct±. 

5 . flJAfct 2-H°y^;K 3-^y^;K 4-tfy^;k 2-^x^;k 3-fxz;K 
3-^^r^>*7VV;K 2-^5^/U;K 2-f-7 N /y;k 3— a/f-7 s SVM 
2-yt^)/VM 3-^V**WVM 2-7VM 3-bTny;K 

10 7U-;V7;WUSfcU-C(±, |fr§B7U-;V^J:oTfi^|$tl/c7>>Wl/*^ 

fftffl^x d^m i: L/ x its M%.if 1 - U ^-;k l-eny ^-;i/*SMDg3Kjg 

*si©s, *;v*y y momm^ 1 »«k «smc? 1 m^rrs 6 - s*ji©s 

15 #Wb*l€>. 

S*IT?*£#-f SfflflJ^T 1 nJSaifc UT(i, mtf 1 - tr^ y 1 - tf n 

y 1 5-8 KM®* i - vf ^ v-jvmommm* 

2 <h 6-8 Mmom, =em y ; tfogssur? 1 {@fc=k tfiasia? mafc^ 

7 y -)V7)\/*)Vm, 7)Vn**/%)ViS-)VW!gtfmibftZ>. 
7V)\'&tbX\$. *;l^;k*. MZ.&71z?M ^P^W/Wft 
25 2~6©7;i/^y-r;va, ^jK.l^>^DyD^y^;i/*'-;K $/#w7#yi}jW=. 



PCT/JP01/03104 

t> t*(Dj%mm?m. 4 ~ 7 <d ^ a 7 ;ht > # m-jvm. m *. y yy 

5 fD^;v^;H, $]*.£2-7D^;k 3-7D^;K 

7)i*im, yjwr-jvm, 7jv*-)i>m, s/^dt^^ ->^o7;w^v7 
dtoWi, &hif^7 y -;i/7;i^^;w»©7;i'^;i/SP^oaii»{i-#i^y t c(iii-t, 

mk7M;>( 7$;m, ^y«7;w7?ys, $><s» 
15 7W7 5;& Il7i^^ (7';-;i/7^;v) 75 ^w^e^a, 

#;v^^S, ®^7;^M;V7>f-;H > ®^7>v=¥^;i/^-;i/», «7;v# 
y-r;i/7?y& 7<J 3&VW&zntzmk7M y ;l/7 5 y 7n-f;V7^ 
20 & »0ll3rSS67^S-eaSI$nfc75>'S, jB!R7^MM>75 HI, 7 

<, #u^(^ny>n?, s/7ys, bvyjv*v*?j\& -hum, ymm, * 
25 f-uyiStti/Ms \m7)v^)vm, mk7)vu^ym, *y*j)v**i/m, may 
)vt> j 75 ^j{m.7)^)w^jm, vmk7)v^.)w^j 
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*/k -f y^;k s ec-m tert -yf;vf0fil^4iMT®a 

io htiz. &&\;<\tMmm^2~5<D7)v*vymmfbn&. 

t^j&wt^j m<Dmmm?±^ &i o t ^ & 2 ^(wmrjwm $. tz &7 u 

-R 4a -R 4 *-R 4c -R 4d X*m$ft&m&7Jl*Jmtfft£L^ (R 4 \ R 4 \ 
R 4 \ fe«kO t R 4d ttWE2:Hl;*i*'g:*T) . n£R 4 *T>miSthZ>WmzftT^X 
%&^7)V*Uy&<D-CH 2 -&fc : -NR 4e C (=0) -$> 

20 U<f£-C (=0) NR 4e -T**^tl6»(Cj:oT^<^t;-oSt^^f>tlTV^ 

R 6 c fei t>* R 6 d lcSW5{£$7;Wl'»©m$!a i: l/r # £ U^fc © UTtt, 

^oy>®^&tffi»7;v=i^'>as*^^t>ns. 
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(A) 
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5 ( i ) ^<J va^^J^^be^^^S'Srffiv^^^y--;^^©^^ 

V C £ **T'£ 5 (00*.fciSynth. Commun. (1990), 20(22) , 3553-3562 £gB 

fo©#&&£) „ 

(i i) m&T$mmb*mzif&mfov^A7Jv$-?A. *^>&£:©3t^ 

Chem.Pharm.Bull. (1996), 44(1), 103-114, J.Org.Chem. (1950), 15, 517(Cia^CD#?£& 
if). 

( i i i ) w^zmtrm^m 




D*+. R 1 , R 2 *J«ktrR 8 f±±E CD t|sJbEsfc%St1vR 48 &g^feU<M 
mm<D7JV*l'^& (i7/^U>S©-CH 2 -Sl^:-0- -S (0) 
-N (R 6a ) -C (=N-OR 6b ) -C (=CR 6c R 6d ) 
-C (=0) -fi^^itliot. ll/ctta Pil-SfcttS&oTg^gl*. 

^*»U<l±3«ls^*^j«l-*c:i:*J-e**. n, r 6 \ r 6 \ r 6 \ fe = tt) ? R 6d 
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m*.l£l 0 0'Cfrb2 0 OXHZXmmtZlim (mfcfTetrahedron 
Asymetry(1998),9(7),1137-1142KIE«o0#&&i:*) ttc&ZtUzm-f&ISm. 
5 fc&Ky y >i^^r;V^(:ti3iSJS^lT^^(:J: 'J, 3(3 0) T^Sti-Mb^ 



If! (z) (i. 5* (3) O^tl©75y*^R 10 CJ:U^U-C^ (4) trig 

uy&¥ommmj%fofrm%k®m, T^tKo^x 1. 4 -^^r+r 

15 #KCoivC&» $IAf& Protective Groups in Organic Synthesis, JOHN WILLEY 
& SONS, 1991^{Cia^$ttTV^^tO^MT»§6„ 

xii (a) izmmm?MJVY<jtK:*jui$y&*mxb"c$i (5) t-i^nsft^ 
20 - ioo°c^bo°c(Dumx\ mmv*v&vM*Rw)tt{bLfc 

Heterocycles (1992), 34(5), 1031-1038i3lfH«fe^tlXV>^^r?5fei: [H^) . 

xm (b) its (5) > T»a$*i**>i/#>*%75 Kftuxs (6) -Qmzn&fc 

25 ^fcf SfiffiT***), 09*. #5$ (5) t?*$tl**;V4<V»i:5S : H 2 NR 7 T«i 



WO 01/79206 
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CC), *M V ya VMMiS'f 5 K (DI PC) » 1 -x^;v- 3 - ( 3 
*)W^j-7u\Z)V) -Mt^n* (wso N ^y/hyj^v- 1 —ov 
-hV* Wt+frT^J) *x*-<7A •^^7;wnyvffli (bop) % 

^7i-m/tw;l/7^K (DP PA) , N, N-^;l/^n;^>V^^/-;V 
5 (Angew. Chem. Int. Ed. Engl., Vol. 1, 351(1962) & ^Hf^WOfltfiET, 

iotii, N-th*D^>^^W5F (HONSu) , l-hKn^r 

^yVh'JTV-^ (HOBt) , 3-klKD^>-4-^#y-3, 

D-l, 2, 3-*>V>y7S» (HOOb t) fti£(DmmmuXX, fcfcAfct 

10 1, 4-^=^->&j?©x-- fJV%kmm> ^nn^^x ^dd«, l, 2 
h 7 5 K & £©7 5 k^ssbe. tr y Vytt t'(Di&m&mM, £ tz izztibnm 

y K&£©7;i/*;v#**;fr;vxtf=;i/*ny h\ *j«fct«frfb2-x^;v-n-:7*-y 
20 ;k *&fb h y ^ if© a-# y 7;v^;i/Sil^>'i/^>^'(bW{b^ 
©S^iMfeM& xx -r J:Lt(ip--bD7x x;k N-kK 

;nsitf >f;i/x7f^ x^;vx7.-r;w^if©-is;©x7.-r;w^(fp>tis. c:© 

25 P>g^ - rt*T? it -So 
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&&£LTttjmfci-YVVA. aWSMbfrUOA, &Mi-hV*&. im*VVA. 

*;VA7 5 b\ b75 £©7 5 K#fc*k kT U if©&Sffi§ 

x^T^il^^M^-ttS^C^ #^;i/&^L»J©7^>©^&T. « 
10 D77X 1, h^r^x^X ^=¥i^>^^©x-x;^«. SSftx?- 



Ig (c) fcfc ^KR 10 £Rfc£UT:r£ (7) T^£;ftSft£$&fc1-§a£-Ci& 

tfbtlS. tOfL a*075>©«KI!f©»*H-3V^I4, Protective 
Groups in Organic Synthesis, JOHN WILLEY & SONS, 1991iji(::ia^£ftTV^6#?£ 

±13 (b) ©xgt^v^^;^>K©^ffiffii«#%«Jii-«lK. #(3, 

*y, ummR io 0mm^^^ximmmm^-r^JM (c) 

5. 
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in (d) (£, ^ (7) (DfcsyazrmRfo^kv^ (2 n vmzti&fc&fat 

5 fc<#ivr, a^fe»»©j»^«©MtHf , 5c:fc** , x»t«. ttft* /Svelte 

KD77X 1, 4-^^V^2f©X—r^Jffii, ^DD^V, t7DD* 

§K, So^;V7irh75 K&if©7 3 US>V&if©«l6tti#& 
R 10 ^7;U3^->^;i//K-;i/*^if©®^ n (e) ©EMiafcfciya (2 

15 ©^§J^ftaK£3fc$8j& fh7tK077X 1, 4 Vfc£©x~r;W 
^;V^;WA7 5 h\ ^7-tr b 7 5 K«c K ©7 S K^}» H° U ^ 
>&£©tfaHK8l& *fe(±*ti5>©»^Jffi«*W«!:5C2:^#*Uv\ SJ&ffig 
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(B) 




(24) 

[5*cK R\ R 2 , R 3 feit>'R 7 (i±iB [1) R 47 &SJ&t.L< 

(i^M^©7;l/=¥l/>» (S7;HfUVg©-CH a -»fci3£: -0-, 

-S (O) -N (R 6a ) -C (=N-OR 6b ) - s 

-C ( = CR 6c R 6d ) - x Sftlt-C (=0) -T^tlSlCiot, l£fcfcfc 

R 6 \ R 6 \ R 6 \ *>\J:tfR 6d fcU:Ba CI] fcHttSa***-*-) ] 
Xig (f) li, S(2 2) T?«$nS*-M<V»%BffillO-CS (2 3) T*miSft 

t'ffi^T. 1 4 0°C ^mtZlimtf Chem. Heterocycl. Compd. (1997), 33(1), 
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(g) & 5$ (2 3) T'^£;ft3ft-^&«7cLT3£ (24) T'St£;ft.5<(b 
15 fcfcSfc©;£ft£t£oTfx^c:fc#-T?£.& 0 



(C) 




R\ R\ R 3 , R 4 fcJ;tfR 8 &±ia (1) iili Wftl*£gt1\ ] 
20 XH (h) (i, « (2 5) -OSt£ftS<b£tJ (IMB5* (2 1) 1}$teftZ>tt&®<D 

o*>. KH^mm^x^^it^m) (2 6) vms Rfcv 
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(Tetrahedron Letters(1994), 35(3), 397-400), R 8 ^:-OR 8a > -NH 2> -N 
HR 8 \ -NR^R^^Kfi-SR^t'^tlSSOf^, Ctlfl2pbT^ji 

w© ztib ©a* *©ias tewm-emt ut t , -e tv€n©Kf & * njs u 

K«©^A^J:«*(iMf:©^(C^oT^-5C:^^-et6 ($I;U& Protective 
Groups in Organic Synthesis, JOHN WILLEY & SONS, 1991&Z$sm<D%&) . 

Ztfmfbtl. 7 5 J &(DUmmt UT&tert- 7?-JV**i/XM-JV&%; Ztfm 
;K ^bXXf^K R73 Kfc£**SWb*l*. ^©<fc 5 £{fc®g©|&5fe(±, tert 
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»»*T'£f & $ its d t £ J: y ff 9 c: J: 3 6 . 



15 - 

^>;m^7;V3 3^>#;i//K-;vs t % o fc-fb^ti, 7^^;V5 L ^7V;i/7j<— k & o 
20 «iA<i75>'as**-r*'fb-&«jT?*ti^ f ©75 

n # *>#;va<-;i/7 ?;Si:^-? fcfb^l&i, 7*>n ^;V7 Mb-£ 

■fS-fb^iat?*^ ^©«*^t(fiB7^;va^J: og^$n-c7^n^->a^^ 
25 o?Mb£$K 'J>|iXf>i:^&M, *fel47^o*S/pc^^s/ati:ft 



WO 01/79206 PCT/JPOl/03104 

21 



)vu*ymmK±y) $nwct,iv\ ^u^jtu-m. m^atijM^yjv 

b ^^^;i//i<-;K x b ^ p< b #->^;v^<-;K 2 - * b 3r>x b 
5 -;k 2-*h =¥->x b 3f >>p< b ^>>^;1/tK-;K Vf/^n-r p*So< h 

15 Jfijfej;^ 

20 ^ (1) x*m^tii>^mtb<it : t<D^a\i^y^^i^nb<Dmmt 
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terms ti&mnowts msmi msm* n%n. nwrn^fm^^m^^-th 

mfo {ML MMAWtfb 
5 ia^/: »J 0. l~2000mg£Pi; U < (± 1 ~200mg£ 1 ® * (#J;Lk£ 2 ~ 4 0) 



5, KB- 1 H-tfPD [3, 2, 1 - i j ] 3f^yy >- 1 , 3 (2H) 

15 -$>#V©«jg 

( 1 ) 7 — -f > k y 5 K 

1- (tert-^h - 7 — f V K U 3 . 6 7 g 

(13. 9 5 U ^U) , ^DD 30mLfci 73 K 1^©M 
£4&££fi8i#T» Jt^W;;V5. 5mL (63. O^'J^V) ^5^wn 
20 iTU J«m 6 0 o C{r#^L-C6 0°CT*2Bt«^b/c o Ej£«£%&«j£«|fc 
ft h;Vx>j?$l 0 0mLfein*T$&C^»8fLfc. SalEfcx h y k KD77 > 
8 OmLfeifl*., £0S£&fcac#SJrK 2 9%7>^-=7*5 5mL&iP*. % #q 

25 SftSUfc. ^?>nfca5i«:^y*y^7A^DvK^7-f~ (S i 0 2 , ^-9" 
V : »lxf;V= 1 : 2 »»X^-;V) CTMttU 7 ->f > K U yfjMfr*? 
02g (JR*9 0%) fcfcfe. 
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1 HNMR (DMSO-d 6 ) 5 ;7.62(br, 1H), 7.36(d, 1H, J=8.1Hz), 7.08(d, 
1H, J=7.0Hz), 7.00(br, 1H), 6.61(s, 1H), 6. 46-6. 41 (m, 1H), 3.52(t, 2H, J=8.5 
Hz), 2.90(t, 2H, J=8.5 Hz). 
(2) 5, KD- 1 H-tTDP [3, 2, 1 - i j ] *^y*y >- 1 , 3 

5 (2H) 

7— f>KU >;fr;V#*-!M K6 2. 6mg (0. 3 8 6 5U^;V) , N, N-77 
;l/^?-;^>V 5 #V-;l/3 00. 1 m g ( 1 . 855 'J *J «k tfx h 7 k K n 7 

c 5 %»7j<^^ y 7 A7j<«^ ^ o < o in at ^ a d zm,a fcxttii u fc. 

bWM^V*m7A^D7b^77<- (Si0 2> 

»U 5, lH-feTnn [3, 2, 1 - i j ]>^yy V- 1 , 3 

(2H) -$/*7t->5 0. 8m.g (iR$7 0%) fcftfc. 
H£ : 3 14-31 5°C 

15 

5IJfc$l2 

6, 7-^b'D-lH, 5H-tfUK[3, 2, 1 - i j ] >- 1 , 3 

(2H) -i?*y 
20 : 2 8 2 - 2 8 4°C 

*»J3 

5- -6, 7-^kHD-lH, 5H-tTUK [3, 2, 1- 

i j ] *7^/'J V- 1 , 3 (2H) 
25 (1) 2- ( {[tert-7*^ V) )V]**V) -1, 2, 

3, 4— rh7t KD^yy V 
1, 2, 3, 4-f b7tKD-2-^'J-;M^y-;H8. 60g (0. 1 
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14^1/) , ^5^V~;l/8, 54 g (0. 125^1/) #&W*?-)V*s)\/&7$ 

KiomL (DU^m^mnwr. ten- -j+sw* y d y k i 8 . 
03 g (o. 120^) fcjQ*./in*.fc«, *»*^uxaai-e-i!ft8iffufe. s 

mmbtz. m£.j$,mtbx2- ( {[t e r t-^jv i/vw***/) 

**f-)V) -1, 2, 3, 4— rh^UKD^M U>3 2. 3 6 g^/c, 
1 HNMR (CDC 1 3 ) 5 ; 6. 99-6. 94 (m, 2H), 6. 62-6. 58(m, 1H), 6.51(d, 1H, 
J=7.9Hz), 4.27(brs, 1H), 3.69(dd, 1H, J=4.0, 9.4Hz), 3.51-3.35(m, 2H), 2.9- 
10 2.7(m, 2H), 1.9-1.8(m, 1H), 1.64-1. 51 (m, 1H), 0.93(s, 9H), 0.09(s, 3H), 
0.08(s, 3H). 

(2) t e r t 2- ( {[t e r t -!7>;l/ (i/**JV) fVJV]**r 
->} **$-)V> -3, 4-^tKD-l (2H) -^yy>M/f^>7-b 
fi2- ( {[tert-7*^ (S^tVI/) *^JI/)--l, 2, 3, 

15 4-fh7h.KD^;yy3 2. 3 5 g, ^'-tert-^f;k>Wt-b2 8. 
8mL (0. 12 5^V) fc^tfr b 7 1: KD77 > 8 OmL0M£tl£3i^jI#U 
fc. »%8I^M^8i9MttC^- t e r t --7*JWUAtf1—}*5. OmL (0. 

022^) zmmb, 2b£2 5mmmmmbtz. ra^i^u #e>*x 
fe@s t ^ y 5 a ^ a? b ^7 7 - (sio 2> :mm^jv= 

20 3 0:1 0& 20:1) KTjfHU S>- t e r t - -ff-Jl&jjAtfi— h Z£t} 
fit e r t-y^;V 2- ( {[tert (^5M/) ^U^]^^^} *<f- 

AO -3, 4-yhKO-l (2H) ]) V#;i//K3^>7 — h 4 5. 4 3 g& 

'HNMR (CDC 1 3 ) § ;7.47(d, 1H, J=7.9Hz), 7.15-6.96(m, 3H), 4.53- 
25 4.44(m, 1H), 3.65(dd, 1H, J=5. 1, 9.8Hz), 3.50(dd, 1H, J=7.1, 9.8Hz), 2.65- 
2.60(m, 2H), 2. 25-2. 14 (m, 1H), 1.84-1.72(m, 1H), 1.51(s, 9H), 0.81(s, 9H), - 
O.OKs, 3H), -0.03(s, 3H). 
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( 3 ) 1- ( tert -y h^tlM-JV) - 2 - ( {[tert -Zf?JV & 
*V/Ultti/} -1, 2, 3, 4-fh7tK0-8-#y<J> 

fit e r t 2- ( {[t e r t-7*JU U ;l/];*3r>} p< 

5 f-JV) -3, (2H) -^;'r/W^>7-b 4 2. 7 8 g, 

fh7^ f;kxf lx >^*7 5>21. 4mL (0. 142 *)V) ^'x^;H- 
7^1/4 0 0mL©M£#J(w-7 8'Cjf#~K sec-^JW)f-^A (0. 9 6=EVL 
**P^*1*V/n-^f1*>*S) 134mL (0. 1 2 9^;V) fc4 0#|H**i* 
T«rrU -7 8m^}:iBllPbf:. -7 8°Cjf#~K Y?4T4*m\ 

io 5 o g zmz., j&nAfeti, K^T-fx-r-fehvm&^u lwm^ttTM^T? 
9jvt^vy^m^-cmw^ @#&«jRUfc. migktvxi- c tert- 

15 yh^^7>;v^-;i/) 2- ( {[t e r t-^;i/ ^y;v3^^>} 

;V) -1, 2, 3, 4-fh7tKD-8-^ U>*>W<V»2 6. 7 9 g^Hfe, 
«££ib«#tU |«aiftSI^%fgr-5c:2:K:j:y||2J|fcl/Tl- ( tert- 
^b^^TJ^/K-^) -2 - ( {[t e r t * 
2, 3, 4— fh7tKD-8-^'J >7J;WK>m3. 0 0g&|#7i 
20 . (^fcttl, 2, 3, 4-fb7t y~;V^^^-;v^P,jR$6 
6%) . 

1 HNMR (DMSO-d 6 ) 5 ; 12.49(br s, 1H), 7.56(d, 1H, J=7.7Hz), 
7.30(dd, 1H, J=1.4, 7.4Hz), 7. 12-7. 07(m, 1H), 4.4-4. 25(m, IE), 3.85(dd, 1H, 
J=3.6, 9.4Hz), 3. 28-3. 22(m, 1H), 2.64-2.59(m, 1H), 2.4-2.25(m, 2H), 1.43- 
25 1.29(m, 10H), 0.75(s, 9H), -0.02(s, 3H), -Q.06(s, 3H). 

(4) tert-^V 8- (7$;XM-J]/) -2- ( {[tert-^ 
i/V)V\**r» **)V) -3, 4-^HKD-l (2H) -^'J> 
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1 - ( t e r t -7*h**>*M-JV) - 2- ( {[tert -79JV (*J*9 

;v) t/V - l, 2, 3, 4-fh7t yts)V 

12. 63g (30. 0 5 U x WS C:&®i&8 . 6 1 g (4 4. 9 5 1) 
5 % l-tb*D^y/hU7i/-;V6. 07g (44. 9 5 U ^l/K 8Mb 

7>*-^A3. 25g (60. 8 5 y ^1/) Stf^f K8 OmL© 

«£%££M#nF, V 7n h°;l/X^;W7 5>2 1. 0 m L (0. 121 

^AVU^yy^yj— (S i 0 2 , /N3f4J-> : Mx^;V= 3 : 1 O^, 1:1) 
KTjfiMSU tert -79)1 8 - (75 ^ #;l//K-;l/) -2 - ( {[ t e r t - 

(^^;v) i/V)V]**i/} *=f-)V) -3, 4-^hkp-i (2h) 
y y >^;i/^>^>^-M o. 26g (K$8 1 %) 

15 1 HNMR (DMSO-d 6 ) 8 ; 7.45(br, 1H), 7.41(dd, 1H, J=1.7, 7.7Hz), 

7.23-7.20(m, 2H), 7. 12-7. 07(m, 1H), 4.43(m, 1H), 3. 85-3. 78 (m, 1H), 3.51(dd, 
1H, J=4.5, 10.9Hz), 2. 64-2. 57 (m, 1H), 2.4-2.19(m, 2H), 1. 45-1. 4(m, 1H), 
1.40(s, 9H), 0.67(s, 9H), 0.02(s, 3H), -0.08(s, 3H). 
(5) 5- ( {[tert-^V (*J*9)V) i/V ffitti/) -6, 7- 

20 ->*t:KD-lH f 5H-fc°L) K [3, 2, 1 - i j ] 1 , 3 (2H) - 

tert -7*9)V 8 - (75 J ft)V#-)V) -2- ( {[tert -7*9 A 
S/y^]*^» -3, 4-^'kKD-i (2H) -^yy>^;w-K 

dr^7-h5. 04g (12. 0 Ofh7th'077V3 OmLMt't 

25 i&JfHTF> 6 0 %ymiti- h V . 20g (30. 0 5 I) t ;v) jniL iP^L/c 
5 0'C£#MUT 5 0°CT' 1 B#|g¥ft# Ufc. £j&ig£«»l&ft;7 V^-^ 
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(S i 0 2 , A^>:iixf;|,= l : 1) dTffifSU 5- ( {[t e r t-f 
?JV (is i/VMtti/) tJ-JV) -6, 7-^tKD-lH, 5H-t°U 
K [3, 2, 1 - i j ] *i-)/yy- 1, 3 (2H) -i/7ty3. 82 g (iR$9 

5 2%) *ntc 

'HNMR (DMSO-d 6 ) 5 ; 11.54(s, 1H), 7.80(d, 1H, J=7.0Hz), 7.50(d, 
• 1H, J=7.3Hz), 7.16-7.li(m, 1H), 4. 66-4. 61 (m, 1H), 3.72(d, 2H, J=5.9Hz), 
3.08-2.96(m, 1H), 2. 85-2. 77 (m, 1H), 2. 30-2. 23 (m, 1H), 1.90-1.78(m, 1H), 
0.72(s, 9H), -0.02(s, 3H), -0.12(s, 3H). 
10 (6) 5- (HKD^f^) -6, 7-^tb'D-lH, 5H-h°UK [3, 2, 
1-i j] ^r^-yUV-l, 3 (2H) 

5- ( {[t ert-yf;l/ -t/VJll^^iy} *^Jl) - 6, 7— ytiK 

D-1H, 5H-k?DK[3, 2, 1-i j] ^i/ijV-l, 3 (2H) -V^s 
3. 6 5g (10. b^V^JV) , fh7^1/7> : E- , )A7;i/^" l J K (1W 
15 L fh7tKD77>!lI) 11. 6mL (11. 6 5 U h 7 £ K O 

7^>2 OmL0^^^^T-4Bf^^L7i o 5 V V 

20 ©Hfltft^^f^-^^ca^fcrtitHW^u mw*ffi&LxMz.xw&h, 5- 

(HKn^^) -6, 5H-bfUKC3, 2, 1-i 

j] =¥-fVU>-l, 3 (2H) 9.1g» 0 £McM$tK«inA 

15- (fcKP*S^f-/W -6, 7-^kKD-lH, 5H-tTUK [3, 2, 1 
-i j] WJV-1, 3 (2H) -^>0. 20gW: tefciTCJR* 8 
25 7 %) . 

MM. : 2 0 5-2 0 7°C 
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5- (bHo^f;V) -5, 6-->*t KP- 1 H-H'OO [3, 2, 1-i j] 
*^/'J V- 1 , 3 ( 2 H) — 

5 : 2 3 8-2 4 0°C 

mmm 3 »i;t:^&sm 5 iz&-t'{t-£®*ntz. 

6- (hKD^^) -6, 7-^KD-lH, 5H-kfi;KC3, 2, 1- 
10 i j] ^VU>-1, 3 (2H) 

®U&: 2 5 2- 2 5 4°C 

15 1 - (\lYU^Z/^^M 7-^FD-lH, 5H-kTUK[3, 2, 1- 

i j] ^yy>-i, 3 (2H) 

glU&: 2 2 6°C (#j§?) 



20 5- (yp^^^;!/) -6, 7-^HKD-lH, 5H-VfUK [3, 2, 1-i 
j ] y- 1 , 3 ( 2 H) — ^;*>fiD8Bi 

5- (bKD^ty^^V) -6, 7-^tKP-lH, 5H-fc°UH [3, 2, 1 
- i j] *i-VV>- 1, 3 (2H) 1 8 3. 4mg (0. 7 9 OS l^E 

JV) , E9M^3 4 0. 7mg (1. 0 3 5 V RZfJ* h- h V JU6 mLO 

25 m^^mmWT. h V 7i-;^^ 7^>2 6 9. 0 m g ( l . 0 3 S V 

gKU ®#:^^7-tr h-h U;VTiftv\ 5- C/D**^;W -6, 



«M7 
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1H, 5H-eUK[3, 2, 1-i j] ^/UV-l, 3 (2H) -^>17 

6, 7-^KD-lH, 5H-b°UK[3, 2, 1 - i j ] >- 1 , 3 

(2H) -^>3 3. 2 m g fcfcfc (£fr-£T JR* 9 1 %) . 
5 'HNMR (DMSO-d 6 ) 5 ; 11.63(s, 1H), 7.83(d, 1H, J=7.9Hz), 7.55(d, 
1H, J=7.7Hz), 7.20-7. 15 (m, 1H), 4.81(m, 1H), 3.60-3.53(m, 2H), 3. 03-2. 78 (m, 
2H), 2.46 -2.40(m, 1H), 1. 94-1. 81 (m, 1H). 

10 mmms 

5- (^a^E^^JV) -5, 6-S>fcFB- lH-fcfnB [3, 2, 1 - i j ] 3^ 
i/UV-1, 3 (2H) 

1 HNMR (DMSO-d 6 ) 5 ; 11.32(s, 1H), 7.60(d, 1H, J=8.1Hz), 7.56(d, 
1H, J=7.3Hz), 7. 17-7. 12 (m, 1H), 5.07-5.00(m, 1H), 4. 24-4. 19 (m, 1H), 3.95- 
15 3.90(m, 1H), 3. 63-3. 54 (m, 1H), 3. 19-3. 12 (m, 1H). 

mrnmi &mvxmMW9vi&-r4b&to*Wc. 

6- (Zfattl-Jl) -6, 7-^tKD-lH, 5H-kTyK[3, 2, 1-i 
20 j] *^/l>>-l, 3 (2H) -i/*> 

2 6 7-2 7 0°C (^») 

H«J 7 flip DTH»J 1 0 i^Tft£«f#/c 0 
£ffi#J 1 0 

25 7- (7D=e*«0 -6, 7-^tb'D-lH, 5H-tT'JK [3. 2, 1-i 
j ] #^/U >- 1 , 3 ( 2 H) 
Iftj&: 2 2 5°C 
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mmm 1 1 

5- [ {V**fr7$j) **)V\ -6, 7-^kHD-lH, 5H-h°VK [3, 

2 , i - i j ] *^yy y~ i , 3 ( 2 h) 

5 5- (yn^E^^V) -6, 7-^HD-lH, 5 H - tf D H [3, 2, 1-i 
j] 3 (2H) -^>16 4. 4mg (0. 5 57$V*Jl>), 

^f;V7^> (40 % 7j<}#^) 1 mLM'^V ^V/tWl/A 7 5 K 2 m L £ 

10 mhtitzn^mm^o^h^y^- (Sio 2 , ?uum& y 

•Jxf;V7 5>=4 0 : 2 : 1) KTffiggU 5- [ (*J*=3-)VT^J) **f-)V\ - 
6, 7-^KP-lH, 5H-t°UK[3, 2, 1 - i j ] U >- 1 , 3 

(2H) -^>3 1. 8 m g (H$22%) fefafc. 

'HNMR (DMSO-d 6 ) 5 ; 11.48(s, 1H), 7.81(d, 1H, J=6.8Hz), 7.53(d, 
15 1H, J=7.3Hz), 7.18-7.13(m, 1H), 4.78(m, 1H), 2. 98-2. 74 (m, 2H), 2.42-2.14(m, 
3H), 2.19(s, 6H), 1.78-1. 66 (m, 1H). 
mti&OMM. : 2 9 5 - 2 9 7°C (#M) 

mmm 1 1 Kwuxmrnm 1 2 ^•tit%m*ntz 0 
20 mmm 1 2 

6- [ (^^^-;i/T^y) -6, 7-^KD-lH, 5H-VfUK [3, 
2 , 1 - i j ] ^V'U V-l, 3 ( 2 H) 

1 HNMR (DMSO-d 6 ) 5 ; 11.48 (s, 1H), 7.79(d, 1H, J=7.9Hz), 7.51(d, 
1H, J=7.2Hz), 7. 16-7. ll(m, 1H), 4.29-4.25(m, 1H), 3.32-3.24(m, 3H), 2.96- 
25 2.91(m, 1H), 2. 61-2. 52(m, 1H), 2.21(m, 1H), 2. 16(s, 6H). 
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mmm 1 3 

5- [ (Vt+frj^j) **$-)V\ -5, 6-i/'kKD-lH-k'DD [3, 2, 1 

- i j ] y- 1 , 3 ( 2 h) 

'HNMR (DMSO-d 6 ) 5 ; 11. 19(s, 1H), 7.59-7.53(m, 2H), 7.16-7.11(m, 
5 1H), 4.77-4.69(m, 1H), 3. 47-3. 38 (m, 1H), 3.31-3.24(m, 1H), 2. 78-2. 73 (m, 1H), 
2.5-2.43(m, 1H), 2. 18(s, 6H). 

immoMti : 3 0 CHC&± 



mmw 1 1 c*p(;twj 1 4 izm-ttt&mwt^ 
io mmm 1 4 

7- [ (^^;V75y) -6, 7-^bKD-lH, 5H-tfUK [3, 

2, 1-i j] 3 (2H) 

'HNMR (DMSO-d 6 ) 5 ; 11.48(s, 1H), 7. 84-7. 81 (m, 1H), 7.61-7. 58 (m, 
1H), 7.18-7.13(m, 1H), 4.17-4.09(m, 1H), 3. 60-3. 51 (m, 1H), 3.12-3.04(m, 1H), 
15 2.5-2. 43(m, 1H), 2.27-2.2(m, 1H), 2.20(s, 6H), 2. 13-2. 04(m, 1H), 1.90-1.79(m, 
1H). 

im^OMM : 3 0 0°C&± 

7-*?-U>-6, 7-^tKP-lH, 5H-eUb*[3, 2, 1-i j] ^/ 

20 vy-i, 3 (2H) -y*y 

2 4 2-2 4 5°C 

mmm 1 5 

25 6 - (l-eniJ^-;Mf;l/) -6, 7-^tKO-lH, 5H-tfUK [3, 2, 

i - i j ] *i- s /v y-i, 3 ( 2 H) -z/*y 

im^OmM, : 3 0 0'CJM± 
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mm 1 6 

1, Z-V**V-2, 3, 6, 7-fb7tKD-lH, 5H-H°UK[3, 2, 
1 - i j ] *irW >- 5 -^;W^l/ft KO«3t 

5 5- (tHO^^V) - 6, 5 H- tl°y b* [ 3 , 2, 1 

-i j] 3 (2H) -^>2 34. 2mg(l. OUU^) , 

h y x^;V7 5 V 1 . 0 m L ( 7 . 1 7 5 V ^JV) %X$*J* ?-JVXM*i/ K 2. 0 
mLCi^CSWfT, HgMbW^y^>«M#:8 0 5. Omg (5. 065U 

o/c 0 1, 3— 5>#*y-2, 3, 6, 7-fh7tlKO-lH, 5H-f;K [3, 

2, 1-i j] ^Vi;>-5-7>^;V^t:K4 9. 4mg (JR$21%) 
1 HNMR (DMSO-d 6 ) 5 ; 11.69(s, 1H), 9.59(s, 1H), 7.85(d, 1H, 

15 J=7.7Hz), 7.50(d, 1H, J=7.3Hz), 7. 20-7. 15 (m, 1H), 5. 25-5. 21 (m, 1H), 2.90- 
2.84(m, 1H), 2. 62-2. 45 (m, 2H), 2. 06-1. 96 (m, 1H). 

mmm 1 7 

6- (y^J*i-)V) -6, 7-^KD-lH, 5H-VfUK[3, 2, 1-i 

20 j] *^yyy-i, 3 (2H) tffflw*©«36 

(1) 6- (73>K* *7l0 -6, 7-^KD-lH, 5H-tfUK [3, 2, 1 
- i j ] V- 1 , 3 ( 2 H) 

6- (^n^^v) -6, 7-ykKn - 1H, 5H-t°U K [3, 2, 1-i 
j] ^yy>-l, 3 (2H) -^V3 0 2. 2mg (1. 025'J^l/) , J 
25 h U £ A 6 0 0 . 3mg (9. 235 V ROW f;V^M7 5 K 3 m 

@#£?toK-Ci5feofc, 6- -6, 7-^KD-lH, 5 
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H-e'JK [3, 2, l-ij]^/y>-l, 3 (2H) -^>2 3 7. 4m 
g (JR$9 0%) fcftfc. 

'HNMR (DMSO-d 6 ) 5 ; 11.51 (s, 1H), 7.80(d, 1H, J=7.5Hz), 7.53(d, 
1H, J=6.8Hz), 7. 18-7. 13 (m, 1H), 4. 23-4. 18 (m, 1H), 3. 56-3. 40 (m, 3H), 3.02- 
5 2.950b, 1H), 2.73-2.64(m, 1H), 2.24(m, 1H). 

(2) 6- (T^J**)l) -6, 7— ^kKD-lH, 5H-£UK[3. 2, 1 
- i j ] >- 1 , 3 (2 H) 

6- (T^lM^V) -6, 7-^HO-lH, 5H-tfUK [3, 2, 1-i 
j]^r^V';>-l, 3 (2H) -^>2 0 0. 4mg(0. 7 7 , 
10 fb7Hb*077>4mLM'*l. 5mL©I^C^iT, h'j7x=M 
*7-r>2 14. 8m g (0. 8 195«J*^) fcin*., in*.fclk 6 0°CT*1B#K 
¥«#U 4 0«ISLfc, hij7i=^7-fV4 6. 6mg (0. 174 

5U^;i/) fciiinu *feti»lWinjlMt«ufe. sjSM^^^jeMU #s>n 

feSHEC l*lil«*J:iixf ^Jn^T^tl/fe. *IUg*Jf£drettttU 6- 
15 (75 7^f^) -6, 7-^HD-lH, 5H-H°UK[3, 2, 1 - i j ] 3=- 
^/'JV-l, 3 (2H) -^>^m^2 0 3. 5mg (JR*9 8%) £f#7i, 
: 3 0 0°C&± 

20 H«J 1 8 

5- (T^J*?-)V) -6, 7-S>fcKD-lH, 5H-^UK [3, 2, 1-i 

j ] >- 1 , 3 ( 2 h) &gfc& 

m& : 3 0 0°C&± 

25 mnm 1 7 ^nnj-r«« 1 9 c^-rfc'&tttefcfc. 
1 9 

5- (J^^^^V) -5, 6-^kb'D-lH-eno [3, 2, 1-i j] 
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yy y- 1 , 3 ( 2 h) -y*y tmiM. 

3 0 0°C&± 

1 7 izmbtmMM 2 0 CaWb^^Mf/c. 

5 mmmzo 

7- (J^y^^k) -6, 7-^tKn-lH, 5H-fc°>JK [3, 2, 1-i 
j] 3r^yy>-l, 3 (2H) -^tfV %$% 
Hl£: 1 9 0°C 

10 HM2 1 

N-[(l, 3-^^y-2, 3, 6, l-y-Y^M KD- 1 H, 5H-t°UK 

[ 3 , 2 , i - i j ] y- 6 --r;i/) ^;ki ^>xt^ k©m 

6- (75^^^) -6, 7-^KD-lH, 5H-H°VK[3, 2, 1-i 
j ] 3r^Vl> >- 1 , 3 (2H) -^>IiI2 8 2. 6mg (1. 0 6^D^5 
15 , WSCM2 6 2. lmg (1. 3 

U 7V-;V 158. Omg (1. ^E;l/) , £j§« 12 9. 3 m g ( 1 . 0 

651)^^), MJJi^T^VO. 37mL (2. 6 M^f^* 

N-[(l, 3-^^rV-2, 3, 6, 7-rb7HKD-lH, 5H-t°UK 
[3, 2, 1- i j] 3^-VD>-6— *=f-)V\ *yX7\ K2 8 3. 7mg 
(JR*8 0%) fcfcfc. 
25 HjA : 2 7 7-2 8 0°C 
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HJS$|2 2 

N-C(l, 3->>*^y-2, 3, 6, 7-fh7tKn-lH, 5H-k*UK 
[3, 2, 1 - i j ] %i"l/V >- 6 — (VI/) *+)V\ 7t h75 K 
'HNMR (DMSO-d 6 ) 5 ; 11.48(s, 1H), 8.06(t, 1H, J=5.5Hz), 7.80(d, 
5 1H, J=6.6Hz), 7.51(d, 1H, J=7.5Hz), 7. 17-7. 12 (m, 1H), 4. 22-4. 17 (m, 1H), 
3.36-3.28(m, 1H), 3.20-3.03(m, 2H), 2.95-2.88(m, 1H), 2. 65-2. 57(m, 1H), 
2.13-2.02(m, 1H), 1.83(s, 3H). 

mm 2 1 izmbxmsM2 3 ^mtihsvumtt. 

10 IM2 3 

N-[(l, 3-^^y-2, 3, 6, 7-fh7tKn-lH, 5H-£»j K 

[3, 2, i-i j] ^yy>-6— r;i/) *wi -ry-^^r^H 

]&& : 2 8 2-2 8 5°C 

15 2 1{:fb T H»J 2 4 £aWb£ft| 

HWJ24 

N— [ ( 1 , 3-^**7-2, 3, 6, 7-fb7HKD-lH, 5H-fc?'JK 
[ 3 , 2 , 1 - i j ] U >- 6 — f * - 2 - kf y ^>#;l/;K3r1f- 3 

20 Hftjft: 2 4 7-2 5 0°C 
£l»J2 5 

N-C(l, 3-^#V-2, 3, 6, 7-fb7tKO-lH, 5H-f'JH 
25 [3, 2, 1- i j] =3f>75 H 

'HNMR (DMSO-d 6 ) 8 ; 11.46(s, 1H), 9. 01 (d, 1H, J=1.7Hz), 8.87(t, 
1H, J=5.6Hz), 8.70(dd, 1H, J=1.7, 4.8Hz), 8. 20-8. 16 (m, 1H), 7.81(dd, 1H, 
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J=1.4, 7.8Hz), 7.54-7. 49 (m, 2H), 7. 18-7. 12(m, 1H), 4.24-4. 19(m, 1H), 3.51- 
3.3(m, 3H), 3.04-2. 97(m, 1H), 2. 75-2. 67 (m, 1H), 2. 35-2. 25 (m, 1H). 
tt&: 3 0 0°C&± 

£MM2 6 

N-[(l, Z-V**y-2, 3, 6, 7-xb^H b*D- 1 H, 5H-h°UK 
[3, 2, 1 - i j ] 3r^yy >- 6 — i )V) *5-)Vl - 2-7i-/l/7t b7 5 b* 
: 2 7 5°C mm 

mm\2 1 t&tfc'&mzwz. 

2- (^V^l/T^y) — N— [ (1, 3—>'^-drV-2, 3, 6, 7-^b^tlK 
D-1H, 5H-VfUKC3. 2, 1-i j] ^> 
XT 5 b* 

.IML^C : 2 2 0-2 3 6°C 
^»J2 8 

3- W*?-)W^;) — N — [ (1, 3—>^y-2, 3, 6, 7— rb^fcb 

D-iH, 5H-vfUKC3, 2, l- i j] wy>-6- f;v) 
X75 b* 

tt£: 1 5 8- 1 7 0°C 
§g»J2 9 

4- (^V^;V7^y) -N- [ (1, 3-^3fV-2, 3, 6, 7-f h7bK 
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D-1H, 5H-trUKC3, 2, 1- i j] >- 6 — **)V1 ^> 

X75 K 

gfi/£ : 268-278 °C (#8?) 

5 mmm 2 1 c^d-c^m 3 0 ^t^^m^ 
mums 0 

N-[(l, 3-i?**y-2, 3, 6, 7-fh7tKn-lH, BH-fcTUK 
[3, 2, 1- i j] df^/U y-6--f;W) S/^P^^r-9-y^;V^>-9"5 
H 

10 : 2 8 0 - 2 8 1°C 

^M2 1 H^bT«#J3 1 \Z&-?{bGto*Wz. 

mmms 1 

N-[(l, 3-^dfV-2, 3, 6, 7-rh7hKn-lH, 5H-b°UK 

15 [ 3 , 2 , 1 - i j ] >- 6 m * W] vytiM^ * 

K 

: 2 5 5-2 5 7°C (#J§?) 
ggffigft|2 1 CfDtI»J3 2 fc^f'fb^Bffcfcfc. 

20 mum 3 2 

N-[(l, 3-$>**y-2, 3, 6, 7-fb7tb'n 

[3, 2, 1 - i j ] r;v) -4 

5 K 

g&£: 2 7 9-2 8 1'C 

25 

^»J3 3 



- 1 H, 5H-£U K 
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4- [ {V*?-frT%J) **)V\ -N- [ (1, 3-^**7-2, 3, 6, 7- 
fh7tb'D- 1 H, 5H-tfUh*[3, 2, 1- i j] drf-yj>-6— T;V) ^ 

m&: 2 4 0-24 3°C 

5 

«$J3 4 

N-[(l, 3-3>#*y-2, 3, 6, 7-f h7th'D-lH, 5H-t°UF 

[3, 2, i-i j] #^yy >-6— rvw - 1-^^-4 

10 >^;i//K#-y-5 K 

Sfe^: 24 6-2 5 0°C 

mm 2 l i:?(;tWJ3 5{:St^4l#/:. 

-£ft0*3 5 

15 l-/<>y;l/-N- [ (1, 3-S>#*y-2, 3, 6, 7-fh7tKD-lH, 
5H-tTUK C3, 2, 1-i j] #t!/y>-6-f;W ^^V] -4-fcXy$; 

: 24 0-2 4 2TC (##) 

20 »3 6 

N'-[(l, 3— »^rV-2, 3, 5, 6— rh^fc KB- 1 H-fcTOD [3, 

2 , i - i j ] ^f-y; y- 5 — ^^io s/>r$ k 

HWJ2 1tpbT5- (7 5 ^ -5, 6-^HKn-lH-tfDD [3, 

2, 1-i j] WJV-1, 3 (2H) -^VllikN-Boc-yji/ 

25 iff i/ \ # t, n^^Ktr &iKfimt'« dttcj: »j, n»j 3 6 t^-r^ni 

: 2 9 3-3 0 0°C 
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mnm3 1 

N 1 - [ (1, 3-S>jj-#y-2, 3, 5, 6-fh7tHD- 1 H-fDD [3, 

2, i — i j 3 ^/»j>-5— r;t/> -/3-r^->7^ k imm. 

2 9 0-2 9 6°C 

H»J 3 6 trip UTSj!SftSv\ HffifiW 3 8 fcaWb^j&'fefcfc. 
I»J3 8 

4- (T^y^^l/) — N— [ (1, 3-^dfV-2, 3, 6, 7-fb7tb'D 
-1H, 5H-eUK[3, 2, 1- i j] ^V»;>-6-^;P) **)V\ 
73 K 

: 3 0 0°CM± 

9 

N— [ ( 1 , 3-$>#*V-2 f 3, 6, 7-fh7hFO-lH, 5H-t°UK 

[3, 2, i-i j] 3f^/y>-6~f;i/) -4-tf^>;^>^;i/^>^ 

1 HNMR (DMSO-d 6 ) 5 ; 11.49(s, 1H), 8.87(br, 1H), 8.49(br, 1H), 
8.19(t, 1H, J=5.3Hz), 7.80(d, 1H, J=7.9Hz), 7.50(d, 1H, J=7.5Hz), 7.17- 
7.12(m, 1H), 4. 18-4. 12(m, 1H), 3.4-2.4(m, 10H), 2.12(ra, 1H), 1.87-1. 66 (m, 
4H). 

£D60!I4 0 

1, 3-S>#*y-2, 3, 6, 7-rb7t:Kn-lH, 5 H - tf U K [ 3 , 2, 
1 - i j ] =¥^/U y- 5 -*^7KV»CD«Jt 
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5^ (kh'D^^V) -6, 7-^tKD-lH, 5H-tfUK [3, 2, 1 
- i j ] 3 ( 2 H) 113. 4m g (0. 488$ 

)V) OV* f;i/*M75 K 1 . 3mL^l!:t?gI#T, PA^t°'; ^-?A 
6 4 3. 5m g (1. TU'J^V) ^iP^., g*&T*-B&« 1/ KJ&«£h;l/X 

5 >zm*-Tffij£mmLtz. nbntzm&mmzuw^yj- (s i o 2 , 

U/J-^VA : p(^y-;l/:SM=5 0 : 5 : 1) dTffUgU 1, 3-^^rV-2, 
3, 6, 7-fh7tKD-lH, 5H-trUK[3, 2, 1 - i j ] 4f:M/y >- 

5- M*'>14 5. 7mg 0&$3 8%) 
jM : 3 0 0°CJ^± 

10 

S»J4 1 

6- { C^y^Vl/ T^y] *?M-6, 7-^tKD-lH, 5H-kfU 
K [3 , 2 , 1 - i j ] *^/D >- 1 , 3 ( 2 H) 

(1)6- (kHDWf;V) - 2- -6, 
15 D-1H, 5H-t?D K [3, 2, 1 - i j ] *i-)/V >- 1 , 3 (2H) 

6- (tKDWf;W -6, 7-^KD-lH, 5H-eUKC3, 2, 1 
-i j] 3 (2H) -^Vl. OOg (4. 3 U'J^l/) , 

S*U^A7 7 8. 6mg (5. 6 3 5 U^W &tf^^*/WA75 K 1 OmL 
Og^fcMBMrF, 4-* h4rS/*>S/JI/*py KO. 6 3 0mL (4. 655 

20 y^/io fejto*, AnAfcSt 5 4-* b^>^>^ 

*O'JK0. 0 7 0mL (0. 5 25U^;l/) fcjiJnU ^5>(:mi5 0lCT« 

T*\ i^SiV^i/^ATtil, lib/:. mbtltzm&*^Vj7? 

;l/*7A^D?h^77-T- (SiOj, ^\^it> : @^®x^;l/= 1 : lCD&argfcx 
25 CtliU 6- (HFD^f;V) -2- (4-* h^XVSW -6, 

7- ^KD-lH, 5H-eUKC3, 2, 1 - i j ] V- 1 , 3 (2 
H) 3 6g OR* 9 0%) 
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'HNMR ( CDC 1 3 ) 5 ; 7. 88-7. 85 (m, 1H), 7.55-7.51(m, 1H), 7.31-7.26(m, 
2H), 7.17(t, 1H, J=7.7Hz), 6.87-6.82(ra, 2H), 5. 10-5.00(m, 2H), 4.83(t, 1H, 
J=5.2Hz), 4.37-4.32(m, 1H), 3.70(s, 3H), 3.54-3.36(m, 3H), 2. 94-2. 87 (111, 1H), 
2.67-2.86(m, 1H), 2. 15-2. 01 (m, 1H). 
5 (2) 6- C/D^^;i/) -2- (4-p<b^^>^;V) -6, 

1H, 5H-tTUK[3, 2, l-ij]^VU>-l, 3(2H) -*J*l/ 

6- (fcKn=^> *?-)V) -2- (4-p< -6, 

1H, 5 H — tl'V K [3,2, 1-i j] 3 (2H) -^>86 

0. lmg (2. 4 4 5 U , E3*«!l 1. 29g (3. 8 9 5 V =EJV) 
10 OmL©I^i:*^T, M)7i-)|/*77-f>l. 02 g 

(3. 8 95>jt;v) %in^ jbn*>M& Mt^ltMt-WL/c. sjStt 

s\*y-y -.mm^jv=2 ■. i©^i : n h-cimsu 6- (yn^e^^i/) -2 

- (4-* -6, 7-^KD-lH, 5H-fcf»;K[3, 2, 1 

15 -ijl^/yv-l, 3 (2H) 02g » ^#fc t 

1 HNMR ( CDC 1 3 ) 5 ; 8.07(d, 1H, J=7.9Hz), 7.53-7. 49(m, 2H), 7.44- 
7.41(m, 1H), 7. 18-7. 13(m, 1H), 6. 86-6. 81 (m, 2H), 5.26-5. 15(m, 2H), 4.56- 
4.50(m, 1H), 3.77(s, 3H), 3. 64-3. 56 (m, 1H), 3.47(d, 2H, J=6.2Hz), 3.11- 
3.03Cm, 1H), 2.89-2.80(m, 1H), 2.49-2.36(m, 1H). 
20 (3) 6-{ i^yZ/JV {**)V) 75^] **)V}-2- (4-^h^y^>PJV) 
-6, 7-^kKO-lH, 5H-trUK[3 f 2, l-ij]^VU>-l, 3 
(2H) -*J%y 

6- (7u*e*?jV) -2- (4-^b^^>^V) -6, 7-^KD-lH, 
5H-h''J K [3, 2, 1- i j] d^/yv- l, 3 (2H) -^>1 0 1.3 
25 mg (0. 2 4 45 U^l/). N-^V^V^^VT^ >0 . 1 5mL (1. 165 

y^v) 5^*^75 KimLioa^Biisa-e-iftawufc. 
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7b^77-f- (Si0 2 , A^fy : ^fxf ;V= 2 : l©ftl : 1) KTfiMRU 

6- { 75 y] **M-2- (4-* h^xvsw -6, 

7- ->*t:KD-lH, 5H-t'UK [3, 2, 1-i j] ^!/y>-l, 3 (2 
5 H) -i/^>8 5. 5mg (JR*7 7%) fcfcfc. 

'HNMR ( CDC 1 3 ) 5 ; 8.03-8. 00(m, 1H), 7.54-7. 49 (m, 2H), 7.39-7.36(m, 
1H), 7.31-7.20(m, 5H), 7. 13-7. 08 (m, 1H), 6.85-6. 80(m, 2H), 5. 26-5. 15 (m, 2H), 
4.48-4.42(m, 1H), 3.76(s, 3H), 3.49(s, 2H), 3.47-3.40(m, 1H), 3.04-2.97(m, 
1H), 2. 60-2. 51 (m, 1H), 2. 38-2. 25(m, 3H), 2.24(s, 3H). 
10 (4) 6-{ (^^;V) 75 y] *3-M-6, 7-^KD-lH, 5H 

-¥VV [3, 2, 1-i j] 3 (2H) -*J*y 

6- { l^y^JV 757] ^M-2- (4-p< h=^>^>^» -6, 

7- ^tlKD-lH, 5H-tfUK[3, 2, 1 - i j ] >- 1 , 3 (2 
H) -^V8 5. 4mg (0. 18 75'J^V) , 7-fc b- h V )V2 . OmLM' 

15 tKI. OmL©^!jtl(^«#T, W^V^-^AirU ?A (IV) 3 9 2. 
8mg (0. 7 175'J^) £jjn*_, g« 5 H#mW£ U & 0 SMKg&fPSW 

SMiUfe. (Si0 2 , ^^ri7"> : TOx^;l/= 

i:i) KTffglU 6-{ C^y^;v 75 J~\ y^;W-6, 7-s^tiK 

20 D-1H, 5H-fc:«j K [3, 2, 1-i j] Wjy-l, 3 (2H) -^V 
2 8. lmg (JR*4 5%) 

1 HNMR (DMSO-d 6 ) 5 ; 11.47(s, 1H), 7.75(d, 1H, J=7.9Hz), 7.50-7.47 
(m, 1H), 7.28-7.08(m, 6H), 4. 16-4. ll(m, 1H), 3.56-2. 19 (m, 8H), 2.17(s, 3H). 

25 ^»J4 1 C*lJ"r»«4 2 £a*-Wb£tofcfcfc. 




6-{[^^ (2-7zr;H^) 75 V] **Mr 6, 7-^HD-lH, 




HWJ42 
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5H-t°UK[3, 2, 1-i j] *i-)/V y- 1, 3 (2H) 

1 HNMR (DMSO-d 6 ) 8 ; 11.47(s, 1H), 7.79(d, 1H, J=7.7Hz), 7.48-7.45 

(m, 1H), 7.27-7.11(m, 6H), 4.25-4.20(m, 1H), 3.35-2.15(m, 10H), 2.25(s, 3H). 

5 mnm* 3 

6- [ i^yVM^-V) *?-)V] -6, 7-^HKD-lH, 5H-eUK [3, 

2, i-i j] *i-y~vy-i, 3 (2H) -*J*y<Dmik 

(1) 6- [ **)V] -2- (4-p< -6, 7 

-i/'UKD-lH, 5H-tfUK[3, 2, 1-i j] 3 (2H) 

io -v^y 

6- (t: YU*VM-)V) -2- (4-^b^rS/^>S/» -6, 
1H, 5H-tfUK[3, 2, 1-i j] ^/'j>-l, 3 (2H) -^>11 
1. 6mg (0. 3 1 7^ V^JV) Rtfr-b^t KD77>3mL©?l^«M 
6 0%*^b^bU 1 4. Omg (0. SBSU^l/) in*.*:^ 

15 6 o°c-ciMji#u^ £jfc$£^£T^*pu i«T, W;vyn5K 

.0. 0 5 0mL (0. 4 2^iJt;V) ^JqA, ^3 0^, 5 0°C-e3 0^ 6 
0°CQimm¥MWl;tc o W^P5K0. 0 3 0mL (0. & 
t/6 0%7j<^b^by >)A7. 9mg (0. 2 fcjliPU ^fjClll^ 

Lfc. mhtiABit^>Viyyjv^yA^u^h^yy^- (Si0 2 , ^*+J->: 
S^ix^;i/=4 : 1 2 : 1 ) £T«U 6- [ (^V^W^i/) p^l/] - 
2- (4-^h^>^>-») -6, 7-^FD-lH, 5H-t°UH [3, 2, 
1-i j] ^i-Wy-1, 3 (2H) -^>12 4. Omg (1R$8 8%) &ft 
25 fc, 

'HNMR (CDC 1 8 ) 5 ;8.04(d, 1H, J=7.2Hz), 7.53-7. 48(m, 2H), 7.40- 
7.29(m, 6H), 7.14-7.09(m, 1H), 6.85-6.80(m, 2H), 5.25-5.16(m, 2H), 4.53(s, 
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2H), 4.52-4. 46 (m, 1H), 3.76(s, 3H), 3. 59-3. 50 (m, 3H), 3.00-2.94(m, 1H), 
2. 81-2. 72 (m, 1H), 2.44-2. 28 (m, 1H). 

(2) 6- [ (*>$>;l/##$/) *^)V\ -6, 7-^KO-lH, 5H-tfUK 

[3, 2, 1 - i j ] 3r^/D y- 1 , 3 (2H) -Z?*y 
5 6 - [ **)V\ -2- (4-pt h*i/*>i?M -6, 7-^ 

tb'D-lH, 5H-bTUKC3, 2, 1-i j] 3 (2H) -V 

Xy^mntLmMM* l- (4) £ipbT6- [ (^>->';M-3r» y*;i/] - 6, 

7-^tKD-lH, 5H-tfUK[3, 2, 1-i j] 3^/1) >- 1 , 3 (2 

h) 

10 'HNMR' (DMSO— d 6 ) 5 ; 11.49(s, 1H), 7.79(dd, 1H, J=1.3, 7.9Hz), 

7.51(d, 1H, J=6.4Hz), 7.37-7.24(m, 5H), 7. 16-7. 11 (m, 1H), 4.51(s, 2H), 4.26- 
4.21(m, 1H), 3. 54-3. 39 (m, 3H), 2. 99-2. 92 (m, 1H), 2.72-2.64(m, 1H), 2.38- 
2.28(m, 1H). 

15 H»J4 4 

tert-7*^ 1, 3-^*^7-2, 3, 6, 7-f h7k h'n- 1 H, 5H 
-ferUK[3, 2, l-i j] #^y*y v-6-;fr;WV-h©SBi 
(1) t e r t-7>;i/ 3 - [ ( t e r t-^h^M-^) 7^] -3, 
4-^'tHD-l (2H) -^y>M*»7-h 
20 1, 2, 3, 4--r h^VlKD-3-^y U>75>1. 92g (13. O^'J^ 
;V) Stfb^xVl OmKDl^C^ijfT, $>- t ert --f+A&flA/iltir 
-h'6. 5 5mL (28. 5^;^V) ft in*, inA.fcfk 2 BMBSB* U 4 

^7^r- (Si0 2 , A^> : |f|ifjl/=5: 1©^3: 1) CTffifSSU t 
25 ert -Zf^-JP 3-[( tert - 7* > ^XM-Jl) 75 y] - 3, 

KD-1 (2H) UV*/W«^>?-h4. 4 5g (JR$9 8%) ftflfe. 

'HNMR (DMSO-de) 5 ;7.51(d, 1H, J=8. 1Hz), 7. 13-6. 95 (m, 4H), 3.80- 
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3.65(m, 2H), 3.35(m, 1H), 3.03-2.96(m, 1H), 2.68-2.59(m, 1H), 2.50(s, 9H), 
2.48(s, 9H). 

(2) tert-^;V 8- (75 J JvV#=.JV) -1, 2, 3, 4-fh7^ 

5 mums- (3) &tmwi3- w tmuxm^n^ t e rt-y^ 

8- (7 5y^;i/;K-;v) -l, 2, 3, 4-fh7tKn-3-#;'j-^;^ 

(3) tert-m 1, 3-^^rV-2, 3, 6, 7-ff7tKD-lH, 

5H-kry k [3, 2, i-i j] ^^-yy >-6— <^7>;w^-h 

10 £Jfc091- (2) (iSpbTt e r t-y^;V 1, 3-^**7-2, 3, 6, 7 
-fh7kh'P-lH, 5H-trUK[3, 2, 1 - i j] ^VD>-6— f;V^7 

1 HNMR (DMSO-d 6 ) 5 ; -11.47(8, 1H), 7.81(d, 1H, J=6.8Hz), 7.50(d, 
1H, J=6.4Hz), 7.20(d, 1H, J=7.9Hz), 7. 17-7. 12 (m, 1H), 4. 0-3. 91 (m, 2H), 3.78- 
15 3.71(m, 1H), 3.08-3.01(m, 1H), 2.87-2.80(m, 1H), 1.37(s, 9H). 

tert-^ 1, 3—>*^y-2, 3, 6, 7-fh7tKD-lH, 5 

H-k: 0 yK [3, 2, 1-i j] *i-]/vy-6-jjv*jvA*-h*%mmtz>z 

20 HMI4 5 

6-7^-6, 7-^tKD-lH, 5H-tryK[3, 2, 1 - i j ] ^/y 
>- 1 , 3 (2 H) jttttt 
M&: 3 0 0°C^± 

25 mm 4 6 

6-tKD^>-5, 6— S^kKP-lH-bTnD [3, 2, 1 - i j ] > 
-1, 3 (2H) 



WO 01/79206 PCT/JP01/03104 

46 



(1) tert-^ 1 H — OK-;W- 1 -^P/K^t- h 
-T > K-;V- 3 -*^*fk K 5. 03g (34. 7 5 y Xtf-r b y \L K 

D77>7 0mL©MClffl#T> 6 0 %7j<^k^ K U * A 1 . 52g (38 
. 4Jp^ fti*.fct*, 6 0TCT»l»|IIWffUfe. £f&$I£%l**?*U 

5 »#T, S>- t e r t - ^A^JijMi— K 8. 35mL (36. 3 5 D ;V) % 

MTU. «m *i^^lTiM#l/c lttMfe rb7tHD77>50 

10 77^f- (S i 0 2 , ^tV:ft»lf;l/=6 : 1 ©ft, 5:1) CTffllHl, 

H#fc*fcU ^MJ-VCiJfeofc. t e r t -y^V 3 -zM^;l/- 1 H- 

-r v K-;v- 1 K 6 . 3 6 g (|$7 5 %) 

'HNMR (CDC 1 3 ) 5 ;10.11(s, 1H), 8.31-8.28(m, 1H), 8.24(s, 1H), 
15 8.17-8.14(111, 1H), 7.45-7.35(m, 2H), 1.71(s, 9H). 

( 2 ) t e r t - fi-)V 3 - (*;V5 ;k*=^» - 1 o K-;v- 1 - 77;i/?i< 
t e r t-y^i/ s-jM/SA'- 1 H-OK-;v- 1 -#;i/;K3r>7-b 5. 

38g (21. 95 V^JV) (Omfctrvyi 5 OmL^f:*^T, 70-7 
20 5%m-^nnMfi5. 6 4g^in^ *7frT2«fflIj»#U Uftfttt 

u*:. siss^ftit*, 1 o k y ^ A2K^©ienip^., i mmmMx-m 
iU:t, assL/c. »f>nfe«jE%^y^y;V'*7A^PvK^77-f- 

(S i 0 2 , : K»x^-;V= 10:1 ©ft, 5:1) fCTffftHU tert- 

25 7>;V 3- (jM^A-***) - 1 H — f V K-^~ 1 h 2 . 4 

2g 0R*4 2%) 

'HNMR (CDC 1 3 ) 5 ;8.37(s, 1H), 8. 18(d, 1H, J=8.3Hz), 7.81(s, 1H), 
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7.53(d, 1H, J=7.7Hz), 7.40-7.34(m, 1H), 7.30-7,25(m, 1H), 1.67(s, 9H). 

(3) tert-W 3-^-^rV- 1 --f VKU y j] 7 - V 

t e r t 3 - (iM^/M^S/) - 1 H — < > K— 1 -^VaK^S/ 

7 - hi. 68g (6. 4 3 3 U^IO , fh7kKD77>l OmLX^^;- 
5 )Vl 0 m L OS^ft t*?W»rF, 5 U * A*»* 1 0 m L fein*., *?*T 

•9-vatmHxf-;i/*jp^-c9H^, H#ft«8lUfe. f! 1 $h£ t e r t -!7> 

>v 3 -;**y - i — r > k y y^^M**^- h 7 o o . 3 m g attt& £ 

10 b&mmu mmfmft*ft j Dz.t{z&ym2&tLTt e r t-zf?)v 3-** 

V - 1 - -f y K U y #;V,K^>7 - h 3 4 9 . 5mgW: (£fci*T JR$ 7 0%) . 
1 HNMR (CDC 1 3 ) 5 ;8.23(br, 1H), 7.73-7.70(m, 1H), 7. 65-7. 60 (m, 1H), 
7. 16-7.1 l(m, 1H), 4.22(s, 2H), 1.59(s, 9H). 

( 4 ) tert- 3 -fc K D 3f*/- 1 — f V K U y#>W*->7- h 

15 t e r t - ;V 3 -^^rV- 1 -Y > K 'J >^M#'>7 - h 5 8 2. 7mg 
(2. , fh7tKD77>5mLS^^y-^0. 2mL©?g-& 

m^mmtT, amfc^m+vw&zz. 4m g co. 75U'j^) *m 

*^hU^A10. lmg (0. 2 6 751;^) fejIiBU 7-k^T, 3P>fclB#M 

s/- 1 — r y k y y^M**/?- h 5 9 4 . 8 m g 

(5) 6-HKD^>-5, 6-^tl KD- 1 H-kTDD [3, 2, 1-ij]^ 

yy y- i, 3 (2H) 

25 ^»J3(C^bT6-Hh*D^y-5, [3, 2, 1- 

i j] ^vyy-i, 3 (2H) -vxyzwc 

m&-- 2 6 0-2 6 6°C 
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mmm.4 7 

5, 6, 7, 8-fb7t:KD-lH- [1, 4] i/7V t:V [6 , 7, 1-ij] 

• wjv-i, 3 (2H) -*j*v mmowzk 

5 (1) 4-hU^;V-2, 3, 4, 5-fh7tKD-lH-l, 4^>y^7Hftf 
V 

2, 3, 4, 5-fh7tKO-lH-l, 4Xi/VWtf£> rjUffil . 6 
lg, Hti*'JfA3. 20g (23. 25 >Jt;l/) Xtf^^^WAT^ K8m 
LfcM^fcgfflSiflns ttMbMJ?-;H. 6 2g (5. 8U'J^V) feflqA, g 

^®ac^^ , ;^y;i/7V7A^DN'h^7-r- (s i o 2 , /s*-*> : iix^;i/= 

10 : 10t, 5:l)i:t«|U ifi 4 - h U 2 , 3, 4, 5-fh7tH 

D— 1 H— 1 , 4^>W7-bf tf V 1 . 9 1 g £#7c 0 
15 (2) tert-^V 4-h«Jf;V-2, 3, 4, 5 - fh7 tKO-lH-1, 

4^yy'^7-ifti°>- i -ijM^>y-h 

. ffi4-hU^;W-2, 3, 4, 5-fb7tKD-lH-l, 4^>V^7-bft: 0 > 
1 . 9 1 g, i/'-tert -y^V^^V/Kf-- h 1 . 4 OmL ( 6 . 0 9 5';^ 

jv) &tfhJi/^>bmL®M'&m*im&$ii'tz, 3mm&. tert 

20 i/*)Vi$i—yO. 5 OmL (2. 2 5 VW) fciiimU 

fc. £J&^1^J*7.k?frU 2 9%7> ; E-77j<£Jn;L g^T'-Bj&jf^U/c. 

^U^h^yy^- (S i 0 2 , : iiXf;l/= 1 2 : 10^ 10:1) 

25 K-OfSSJU tert-^;l/4-h'J^V-2, 3, 4, 5-xb7tlKO-l 
H- 1 , 4^>V^7-tf.t n >- 1 -#;V#3r>7- M . 3 8 g £#7~ 0 
(3). 7-bU^-5, 6, 7, 8-fb7tKD-lH- [1, 4] 
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[6, 7, 1-i j] 3 (2H) 

^WJ3^bT7-b';^;V-5, 6, 7, 8-fb7tKD-lH- [1, 
4] ^JiffcV [6, 7, l-i j] ^yy>-l, 3 (2H) -^tfVfcffcfe. 
1 HNMR (DMSO-d 6 ) 5 ; 11.60(s, 1H), 7.92(dd, 1H, J=1.6, 7.6Hz), 
5 7. 32-7. 13 (m, 17H), 4. 01-3. 91 (br, 2H), 3.73(s, 2H), 2.79(br, 2H) 

(4) 5, 6, 7, 8-fh7kh'D-lH- [1, 4] V7*i\LJ [6, 7, 1- 
i J ] >- 1 , 3 ( 2 H) V 

7-b'J^;V-5, 6, 7, 8-xb-7bKn- 1H- [1, 4] ^7-fcftV [6, 
7, 1 - i j] WJ>- 1, 3 (2H) -^>9 1. 4mg (0. 1 9 9 5 'j 
10 ^e;H , ^^>2mLaO f 4«S^bKU|-l, 4-m^>g$2mL (8. 

S^liU, H^fe^x^-^x-T-^T^ofc. 5, 6, 7, 8-fb7kKD- 
1H- [1, 4] [6, 7, l-i j] WJ>-1, 3 (2H) 

#>HfflM*5 0. 6mg 
15 1 HNMR (DMSO-d 6 ) § ;11.71(s, 1H), 9.88(br, 2H), 7.98(dd, 1H, 
J=1.5, 7.8Hz), 7.69(dd, 1H, J=1.5, 7.5Hz), 7.29-7.24(m, 1H), 4.64(s, 2H), 
4.47(t, 2H, J=5.0Hz), 3.48(br, 2H) 
■• 3 0 0°C&± 

20 «$J4 7 Cl2pbT«0!|4 8 fcaWb£tt%#fc. 

5, 6, 7, 8-f h7tKD- 1 H-7-bftV [3, 2, l-ijl^/V>- 
1, 3 (2H) 

■ 1 9 2- 1 9 6°C 

25 

mm * 9 

7-bKP^>-6, 7-^Kn-lH, 5H-ferUKC3, 2, I - i j ] 
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yyv-i, 3 (2H) 

1H, 5H-t"UK [3, 2, 1-i j] WJV-1, 3, 7(2H, 6 H) 
-bU7|->10 8. lmg (0. 5 0 0 5 V^JU) s OmLRtfxh? 

0mLOig^»l**'fbfS^*±MI 0 0. Omg (2. 6 3 

#ft§U »Mv^>^ATi£MU Mi®, iftflSU 7-t:Kn^>-6, 7- 

^Hb'D-lH, 5H-eUK[3 ( 2, 1 - i j ] df-^/y >- 1 , 3 (2H) - 
^>7 2. 8 m g (JR# 6 7%) 
10 1 HNMR (DMSO-d 6 ) 5 ; 11.51 (br s, 1H), 7.87(dd, 1H..J-1.7, 7.7Hz), 
7.72(dd, 1H, J=1.7, 7.7Hz), 7.21(t, 1H, J=7.7Hz), 5.62(d, 1H, J=5. 1Hz), 
4. 77-4. 71 (m, 1H), 4.05-3.82(m, 2H), 2.08-1. 87(m, 2H). 

HJ609 5O 

15 1H, 5H-h°UK[3, 2, 1-i j] dr^VUV-l, 3 (2H) 

7-HKn=¥^-6, 7-^tKD-lH, 5H-^UK[3, 2, 1 - i j ] % 
i-)/Vy-l, 3 (2H) -^>2 0. Omg (0. 0 9 1 7 5 U P~ b 

71/ jc yzjift ym-Mm 20. 0 m g & > 2 0 m L CDS^fe & 1 ftMStt 

20 ^vAftjpA-csiPU^tkfe*, m*4ra®ji(£3%*u mom* A 

■e<«iU liU 1H, 5H-H°UK[3, 2, 1-i j] ^/U>-1, 

3 (2H) -^>17. 6mg (f$9 6%) 

'HNMR (DMSO-d 6 ) 5 ; 11.59(br s, 1H), 7.68(dd, 1H, J=l. 1, 7.7Hz), 
7.36(dd, 1H, J=l.l, 7.7Hz), 7.09(t, 1H, J=7.7Hz), 6.53(dt, 1H, J=2.9, 
25 10.3Hz), 6.02(dt, 1H, J=3.7, 10.3Hz), 4.60(t, 2H, J=2.9Hz). 



IWJ5 0i;ipbtM5 l VLtt-tQ&totmz. 
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mnms 1 

lH-tTDD [3, 2, 1 - i j] y- 1, 3 (2H) -v*y 

'HNMR (DMSO-d 6 ) 5 ; 11.66(br s, 1H), 7.96(d, 1H, J=7.7Hz), 7.87(d, 

1H, J=3.5Hz), 7.79(d, 1H, J=7.7Hz), 7.42(t, 1H, J=7.7Hz), 6.93(d, 1H, 
5 J=3.5Hz). 



mmm 5 2 

7-^DP-l, 3-S>#*V-2 f 3-^tKD-lH, 5H-tTUK[3, 2, 
l - i j ] =¥^-VU y- 6 -^;WVVrb K 
10 V* 7 5 K 2 m L «?fr}f f^Ts ^^^HJIft U > 2 . 2 1 g (14. 

H>Wt- (Vi lsmeier)il^lH, 5H-H'Uh*[3, 2, 1-i 
j ] ^t^/'J V- 1 , 3 , 7 ( 2 H, 6 H) - h V *y 1 . 3 0 g ( 6 . OUU^ 
;l>) ^-J]/MA7 5 K 8 mLSSlCiTl, ifiSTBL 8 0 'CX* 1 

15 Lfc. fijKB^«K:*l 0 OmLfcin^L *fflJUfe«feE3#fearaiU @#fc:da?ffi 
#-T6-fc»-J:y, 7-^DP-l, 3-3>;fr*y-2, 3-$>fcKP-lH, 5H 

-tfy k [3, 2 , i - i j ] *^y >; >- 6 -wwt K 1 . 3 8 g (ir$ 8 

7%) 

1 HNMR (DMSO-d 6 ) 8 ; 11.88(br s, 1H), 10. 17(s, 1H), 8.08(d, 1H, 
20 J=7.7Hz), 8.03(d, 1H, J=7.7Hz), 7.32(t, 1H, J=7.7Hz), 4.67(s, 2H). 

mm* 9 ^mvTmmm 5 3 c^-r^^ntz. 
mmm 5 3 

... 7_^ DD _ 6 _ (t}iu*-i/*?Jl) -1H, 5H-eUK[3, 2, 1-ij] 

25 ^yyy-i, 3 (2H) 

'HNMR (DMSO-d 6 ) 5 ; 11.73(br s, 1H), 7.81(dd, 1H, J=l. 1, 7.7Hz), 
7.72(dd, 1H, J=l.l, 7.7Hz), 7.20(t, 1H, J=7.7Hz), 5.34(br s, 1H), 4.74(s, 
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2H), 4.35(s, 2H). 



7-#ua-6- (#UU*<?JV) -1H, 5H-t°>;K [3, 2, 1-i j] 

5 vyy-i, 3 (2H) 

7-^PD-6- (HKD^fWfJV) -1H, 5H-kf';K[3, 2, 1-i 
j]^yU>-l, 3 (2H) -^>100. Omg (0. 3 7 & $ V <D 
h;H>2 0mLWMftf^2 5 8. 4m g (2. fcJP*., 

10 ^S^;Kny£^T2^«J£MU 7-^dd-6- (^pd^^V) -l 
H, 5H-tl*UK[3, 2, l-ij]^VU>-l, 3 (2H) -^>10 7. 
Omg (%M1&) 

'HNMR (DMSO-d 6 ) 8 ; 11.73(br s, 1H), 7.83(dd, 1H, J=l. 1, 7.7Hz), 
7.75(dd, 1H, J=l.l, 7.7Hz), 7. 19(t, 1H, J=7.7Hz), 4.72(s, 2H), 4.54(s, 2H). 

15 

mm 1 1 « txmm 5 5 ^-titsmt'm^ 
mm s 5 

7-^DD-6- [ (^W^;) -1H, 5H-H 0 >;K[3, 2, 1 

- i j ] =¥±V*D >- 1 , 3 (2 H) 
20 1 HNMR (DMSO-d 6 ) 5 ; 11.73(br s, 1H), 7.84(dd, 1H, J=l.l, 7.7Hz), 
7.77(dd, 1H, J=l.l, 7.7Hz), 7.23(t, 1H, J=7.7Hz), 4.68(s, 2H), 3.31(s, 2H), 
2.20(s, 6H). 

HWJ5 6 

25 1H, 5H-b°y K [3, 2, 1-i j] WJV-l, 3, 7 (2H, 6H) - 
hV7l-> 7 A 
1H, 5H-fc s <;K[3, 2, 1-i j] 3, 7 (2H, 6H) 
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-h«M>I08. lmg (0. 5 0 , fc YU*i/)V7* yVBtilL 5 2 

5. Omg (7. 5 6 5 U , fm± h V V AH7j<fn$| 900. Omg (6. 6 
0 95U^;V) , x^;-;H0mLM7j<2 0 mL©m£« 6 im&P^«Ufc. 

5 S^^JCfcU, 1H, 5H-eUK[3, 2, 1 - i j] WJV- 1, 3, 7 
(2H, 6H) -MJrfV 7-#*$/A9 0. 7mg (JRSfS7 8%) 
1 HNMR (DMSO — d G ) 5 ; 11.61(br s, 1H), .11.55 (br s, 1H), 8. 12(dd, 1H, 
J=l.l, 7.7Hz), 7.97(dd, 1H, J=l. 1, 7.7Hz), 7.24(t, 1H, J=7.7Hz), 3.97(t, 2H, 
J=6.6Hz), 2.91(t, 2H, J=6.6Hz). 

10 

mm 5 6 &mbxmmm 5 7 £awb£i&fc»fc 0 

IWJ5 7 

1H, 5H-H'lih*[3, 2, 1- i j] 1, 3, 7 (2H, 6 H) - 

7- (o-^^;v^^>A) 

15 'HNMR (DMSO-d 6 ) 5 ; 11.64(br s, 1H), 8. 13(dd, 1H, J=l.l, 7.7Hz), 
8.00(dd, 1H, J=l.l, 7.7Hz), 7.25(t, 1H, J=7.7Hz), 3.97(t, 2H, J=6.6Hz), 
3.96(s, 3H), 2.92(t, 2H, J=6.6Hz). 

mm 5 6 ^m^xmmm 5 s ^-t^m^m^ 
20 mm 5 8 

1H, 5H-fc'y K [3, 2, 1- i j] 3f±V">J V-l, 3, 7 (2H, 6H) - 
MJ;fr> 7- (O-^^/M^A) 

'HNMR (DMSO-d 6 ) 5 ; 11.59(br s, 1H), 8.70(dd, 0.5H, J=l. 1, 7.7Hz), 
8.12(dd, 0.5H, J=l. 1, 7.7Hz), 8.04(dd, 0.5H, J=l. 1, 7.7Hz), 8.00(dd, 0.5H, 
25 J-l.l, 7. 7Hz), 7.22-7. 45 (m, 6H), 5.23(s, 1H), 5.20(s, 1H), 4.04(t, 1H, 

J=6.6Hz), 3.97(t, 1H, J=6.6Hz), 2.97(t, 1H, J=6.6Hz), 2.69(t, 1H, J=6.6Hz). 
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• -3f>i75 KT^-V^^l/^h* (NAD : t^^'ff^i') 

5 • [H]NM)( C7x-V-2,8- 3 H]-HAD)( NEN(£ftfiffi) Life Science Products, Inc. 
(XB) , J*SSttl402 GBq/mmol) 

•PARP(k hPARPMx.#, 6603.-y h/mg)(Trevigen, Inc. (XB) ) 

•967x;V7l/-M&J&^-7x7 h7V~k *Uynei/V») (CORNING Costar 
10 (XB) ) 

• 967x;l/7>— h^^7^77^^- 7^;V#— : ^J>fyH 7-f^-7«yb 
B( double thickness, 90X120 mm) (PerkinElmer, Inc. (XH) ) 

• WB*sy?-V—$-V-V : MeltiLexCgffciSaOA ( 73X109 mm, ~4 g/$/— 

(PerkinElmer, Inc. (XB) ) 
15 • 7^;V^-+-»^l/-^-©MA^-9->^V^y ^(PerkinElmer, Inc. (XH) ) 

CflMfcSriS] 

fflfflL (50mM Tris-HCl(pH8.0)/25mMMgCl 2 7i<M) %&jSL7t 0 

?J<U^DVlVvTO96^^yi/-h^ »^tl^20^1/9x;K 10^g/ml© 
DNA4£fcUM MNAIXifcrgffi? kBq/ml)30Al/7x;k 4rL-y h/ml (6^g/ml)PARP 

20 »»50Ati/^x;v%jfi^inu saa-r?i.5wmn, m*mfi$tt(mm*(D&um 

tti$jftft& DNA:3/zg/mU [SQHAD :0.3/t*M/Jfc?gtt2. 1 kBq/mU PARP:2o.x.y h/ m l 
(3^g/ml)) 0 gj&fi, 24mM©^>X75 K^9m1/9x;V»(»^2 mM)UT#±$ 
■fc £j&^*©PARPfclr;i/^-^X#-- (HARVESTER 96 (g®j$g|) , T0MTEC Inc. 
(XB) ) T-7 , l/-hffi^7^77-C^-7-1'^-±^lH|JRUfc. 
25 7-f;V^-»*PARP|siJRitifC80Xx^y-;V%5iU PARPHIRgt 80<&x# y -;|/T?7> 
-hCD#7x;V^4|ni»LT, »«^777^^-7^;l/^-HjiU^«, 7*^ 
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TV- h (1450 MicroBeta Mi) TriLux, 

PerkinElmer, Inc. (MM) )T\ PARP{r#iJP$^poly(ADP-ribose)ffJ©[ 3 H]©^^ 

y h (cpm) tflteb^ (io#/t>- h). 

»«(%)=[ 1 - Mfc£$j8s» x;v©^7 9 > b (cpm) -y^y ^^7>W^Vb 
(cpm)) /{fi&m#mi& *)V(DJj V y h (cpm) * ^ > > b (cpm))] X 100 

{Ay?tf7yY*lVyY=i\&m ■ PASP^«^x;l/O^^Vb(cpm)) 

5, 6-^tKn-iH-t'nn [3, 2, l- i j] ^yyy-i, 3 (2H) 

-^>(^WJl®^tl) : 
IC 50 = 0. 1 

6, 7-^tKD-.lH, 5H-tfyK[3, 2, 1 - i j ] 3f^/>; >- 1 , 3 
(2H) (|«2©{t^) : 

I C 50 = 0 . 0 5 2 ix M N 

4- (^>V^;i/7^y) — N— [ (1, 3-^^V-2, 3, 6, 7-fb7tK 
d-ih, 5H-ey K C3, 2, 1-i j] *^y*y V- 6 — 4)V) 
X73 K (IWJ2 9©ft^]) : 
I C 50 <0. 0 0 

N-[(l, 3-^#V-2, 3, 6, 7-f b7bFn- 1 H, 5H-f'JK 
[ 3 , 2 , 1 - i j ] #^V*y >- 6 — ( )V) * *)V\ - 4 - ^ 'j ^>^;wk^t+i- 
5 K mm (H»J3 90fls£») : 
I C 50 = 0. 0 0 7 4nM 
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j8Hi-**«, jBUumm, ttfiymsje. ism asm mmmm. 

ffiVxhnyj-, &to<D%{bs aids, ^«flS©jt{5?#m©^t: 
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n * <d 



1 . ( 1 ) 




5 -X'-X 2 -^ : -C (=0) -N (R 7 ) -$.tz\$-C (R 8 ) = N-T* 

(»i/vuT)v*)m. mm u < liiti©^^ □ 7;wi/7,wva, a^t> u < 
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